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Abstract 
Background: Tuberculosis (TB) continues to pose a major public health problem globally. In Ghana, the national TB 
case detection rate is 81 %; however, some districts are not able to meet their case detection targets. This study was 
therefore carried out in the Nkwanta South district to identify possible factors contributing to low TB case detection.
Methods: A cross sectional descriptive study involving the review of outpatients records for the year 2012 was con-
ducted. Data on cough for 2 weeks or more duration, age, sex, area of residence and sputum smear examination were 
extracted. A community-based survey involving household contacts of TB patients and community based volunteers 
was also carried out. Data collected in the community included knowledge of TB status of relatives, level of socializa-
tion with TB patients and signs and symptoms of TB disease. Descriptive statistics including cross-tabulations were 
used to identify possible factors contributing to low TB case detection.
Results: A total of 932 patients out of 3987 reported coughing for 2 weeks or more (23.4 %; 932/3987). Out of that, 
only 24.6 % (230/932) had sputum smear microscopy done, yielding 57 (24.8 %) positive cases. Five out of the 57 posi-
tive cases were found not registered for the initiation of treatment leading to a false primary default rate of 8.8 % per 
year. Eighty-five percent of the contacts were able to mention persistent cough as a sign/symptom of TB with 80.4 % 
indicating that TB can be cured. Only 10 % of health facilities provided diagnostic services in the district with only 
25 % of staff having had training in TB management.
Conclusion: The study identified some factors (weak record review systems, inadequate diagnostic centres, lack of 
trained persons and some level of stigma at the community level) that could be contributing to low TB case detection 
in the Nkwanta South district.
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Background
Human tuberculosis (TB) is an infectious bacterial dis-
ease caused by Mycobacterium tuberculosis. The infec-
tion is transmitted from person to person via droplets 
from the throat and lungs of people with active respira-
tory disease [1]. The disease ranks second in terms of 
mortality from a single infectious agent, after the human 
immunodeficiency virus. In 2013, there were about nine 
million new cases worldwide [2]. Of those who become 
infected with Mycobacterium tuberculosis, 10–12  % will 
progress to tuberculosis disease [3] after a period rang-
ing from weeks to decades. TB can affect any part of the 
body but most infections occur in the lungs commonly 
referred to as pulmonary TB. Infection in other parts of 
the body is called extra-pulmonary TB. The disease is of 
public health importance as one-third of the world’s pop-
ulation is infected with the bacteria, resulting in about 
two million deaths each year [4, 5].
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Globally, TB case detection rate has stagnated at 
around 60 % and has still not reached the 70 % target set 
for 2005 [6] with sub-Sahara Africa having a much lower 
rate of 52 % [3]. Poor TB case detection leads to increased 
transmission and high TB prevalence rates, as each active 
case has the capacity to infect 10–15 people per year [7].
TB is diagnosed mainly by sputum smear microscopy 
(SSM) [2] in most endemic countries. At the primary 
health care delivery level however, resources includ-
ing human, for sputum smear examination for acid fast 
Bacilli (AFB) is usually not available. Therefore, most 
cases of pulmonary tuberculosis are diagnosed based on 
clinical and radiological indicators [8].
In Ghana, the National TB Control Programme (NTP) 
was established in 1994 [9]. Before then, TB care was in 
only regional hospitals and the two TEACHING HOS-
PITALS where Chest Clinics were used to house TB 
patients. As part of the health sector response to the 
TB epidemic in Ghana in recent times a focus has been 
placed on implementing the expanded framework of the 
DOTS strategy. Its objective is to identify the sources of 
infection in the community. Treatment of those infec-
tious patients rapidly renders them noninfectious, 
thereby breaking the chain of transmission [10].
According to the 2011 TB annual report of Ghana, in 
the year 2010, the proportion of deaths among TB cli-
ents was 7.2  % and treatment success was 85.5  % with 
a defaulter rate of 3.0  % [11]. The Volta region where 
the Nkwanta South district is located, has seen slight 
increases in the number of reported cases, from 1390 in 
2010 to 1544 in 2011 and 1579 cases in 2012. However, 
reported cases from Nkwanta south district were on the 
decline [12] necessitating the current study in the dis-
trict. In 2010 for instance, out of the 107 expected cases, 
only 61 (57 %) were actually detected. In 2011, the pro-
portion of cases detected reduced from 57 % in 2010 to 
54.5 %. A further decline in the number of cases detected 
occurred in 2012 when only 52 cases were reported out 
of the expected 112 (46.4 %). The purpose of the current 
study therefore was to determine factors contributing to 
the low TB case detection rate in the district.
Methods
Study area
The study was conducted in the Nkwanta South district 
of the Volta region of Ghana. The district covers an area 
of about 4530  km2 with a population of 111,197 peo-
ple. The district has been zoned into four sub-districts 
around its health facilities to facilitate health service 
delivery. These are Tutukpene, Bonakye, Brewaniase, and 
Nkwanta sub-districts. The district capital is Nkwanta. 
The main occupation of the inhabitants is farming of 
mainly food crops including yam, cassava and maize.
There are two hospitals (one mission and one govern-
ment owned), two health centres and 33 Community 
Health Planning and Services (CHPS) compounds. The 
district has staff strength of three doctors, 32 nurses (all 
categories), two pharmacists, two pharmacist techni-
cians, four laboratory technicians and four health infor-
mation officers. The district also has 298 community child 
growth promoters and 105 community-based volunteers 
who are working on integrated disease surveillance and 
response (IDSR) activities including tuberculosis.
Study design
A community and health facility based cross-sectional 
descriptive study was carried out in the Nkwanta South 
district in the Volta region of Ghana. The health facility 
component involved review of out patient department 
(OPD) records covering the period January to Decem-
ber 2012 and a face-to-face interview with the health 
staffs in-charge of the facilities from which TB cases were 
reported during the year and technical staff working on 
the TB programme. Data on coughs that had a history of 
2 weeks or more duration were extracted from the hospi-
tal folders. The community level data collection involved 
relatives of registered TB patients for the year 2012 and 
community health volunteers in the district who do fol-
low-ups and contact tracing of TB patients.
Records review
A representative sample of routine OPD records from 
January to December 2012 on patients who sought care 
at the district hospital were reviewed. Data on reported 
coughs of 2 weeks or more duration were extracted onto 
a data extraction sheet specifically designed for this study. 
These records were cross-checked with records in the 
laboratory registers on patients who had sputum smear 
examination done. Patients who were eligible for sputum 
smear examination but were not found in the laboratory 
registers were noted. Records on those patients who were 
sputum smear positive were traced to the treatment reg-
isters and verified with all those put on treatment during 
the period under review. Any inconsistencies between 
the records in the laboratory registers and the treatment 
registers that might cause initial defaulting of TB patients 
were also noted.
Interview with health staff
During the year 2012, TB cases were reported from 
22 health facilities in the district. All the health staff 
in-charge of the 22 health facilities and the technical 
staff responsible for the TB programme participated in 
the study. Data on how follow-ups were carried out on 
patients who tested positive for TB were collected from 
these officers. Their institutional record review and TB 
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contact tracing records were also checked (Additional 
file 1).
Interview of relatives of TB patients and community health 
volunteers
Tuberculosis patients captured in the treatment regis-
ters for the year 2012 were followed-up to their homes 
using their addresses and telephone numbers where 
available. Data were collected from their immediate fam-
ily contacts using a structured questionnaire. This was 
to establish whether as a high risk group they have been 
examined for TB infection. Community health volun-
teers in the district were also interviewed and data col-
lected on the number of follow-ups done in terms of 
tracing contacts of TB patients and identification of sus-
pected TB cases as part of their surveillance activities in 
the district.
Sample size determination and sampling
In the year 2012, 52 cases of TB of all forms were 
reported in the district. Using the basic assumption that 
each active TB case can infect 10–15 people in a year, we 
multiplied the 52 cases for the year by the lower value of 
10 and had 520 as a rough estimate of infected close con-
tacts by the reported cases. Also, the total OPD attend-
ance at the district hospital for the year 2012 was 34,844. 
Using Glen (1992) formula for sample size estimation a 
sample of 4500 was deemed adequate to detect any differ-
ence between the number of possible TB cases reported 
to the hospital and the number that had sputum smear 
microscopy done.
A summarized list from the 2012 TB register was pro-
duced and a random list generated using Microsoft excel. 
These persons were serially followed up in the commu-
nities and their close contacts interviewed until the pre-
determined sample was obtained. For the OPD record 
review, the systematic sampling method was used to 
select the patient folders from all the clients who received 
treatment at the facility between January and December 
2012, using a sampling interval of seven.
Ethical issues
The proposal was submitted to the Ethical Review Com-
mittee of the Ghana Health Service for review and 
approval before the start of the study (ID Number: GHS-
ERC: 20/04/14). Written informed consent was obtained 
from all the study participants. Confidentiality of the 
patients whose contacts were being followed for data 
collection was not breached in this study as the process 
forms part of continuum of care for the patient and the 
community. The patients were contacted through their 
contact information in their folders at the hospital and 
the purpose of the study was discussed with them includ-
ing follow up to their homes and administering question-
naires to their household contacts. The benefits of their 
relatives reporting for early treatment in health facilities 
in case of experiencing signs and symptoms of TB was 
well explained to them.
Statistical analyses
The data were double entered and validated in Epidata 
version 3.1 before being exported into STATA 12 for 
analysis (Stata Corp, Collage Station). Frequency distri-
butions and descriptive statistics such as mean were cal-
culated. Comparisons between groups were made using 
the Pearson Chi square test for qualitative/categorical 
variables (proportions), and the Students’t-test for quan-
titative variables (means). The dependent variable (cough 
suspected to be TB) was cross tabulated with sputum 
smear microscopy examination. All statistical tests were 
two sided and an alpha level of <0.05 was considered a 
statistically significant result. The 95 % confidence inter-
vals were also used where appropriate.
Availability of data and materials
The datasets supporting the conclusions of this article are 
included within the article and its additional files.
Results
Hospital records review and related TB case detection 
factors
A total of 4500 individual records were sampled and 
reviewed out of the annual total of 34,844 available 
records for the period January–December 2012. Most of 
the hospital attendants (70.0 %; 24,391/34,844) were resi-
dents of the district with a few (25.0 %; 8711/34,844) com-
ing from surrounding districts and 5.0  % (1742/34,844) 
from neighbouring Togo. The analysis was based on 3987 
records after incomplete records (those without age and 
sex variables) [513/4500, 11.4 %] were removed from the 
dataset. The mean age of the patients was 27.9 years (SD 
18.94; range 1–95). Majority of the patients (63.86  %, 
2546/3987) were females [(CI 1.0–1.5) p  <  0001]. A 
total of 932 patients (23.38  %) presented with cough of 
2 weeks or more duration at the OPD; however, sputum 
smear microscopy was done for only 24.68  % (230/932) 
of them, with as many as 702 (75.4 %) of the cough cases 
going back home without further laboratory investigation 
for Mycobacterium tuberculosis infection [p  <  0.0001] 
(Table  1). A total of 57 of the 230 cough cases (24.9  %) 
tested positive for TB after sputum smear microscopy. 
Interestingly, not all the 57 cases were registered to be 
put on TB treatment, thus, giving a false primary default-
ing rate of 9.0 % (5/57).
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Household contacts and related TB case detection factors
A total of 52 registered TB patients receiving treatment 
were traced into their homes. In these homes, 250 poten-
tial contacts were identified (mean per household  =  4; 
range 1–8). This number consisted of 131 males (52.40 %) 
with most of them (91.6 %, 229/250) resident in the rural 
parts of the district. The mean age was 18.6  years (SD 
10.3; range 4–80 years). About half (126/250, 50.4 %) of 
them had no formal education, with most of them work-
ing in the informal sector (farming, fishing, fish monger-
ing, artisanship and trading) (Table 1).
The level of knowledge about TB among the household 
contacts was found to be high with 89.70  % (227/250) 
of them mentioning cough as a symptom of TB disease. 
Only 2.15 % of the contacts could not mention any sign 
or symptom of TB. A significant number 188 (79.32 %) of 
the contacts were also able to indicate that TB is trans-
mitted from person-to-person with only 49 (20.68  %) 
indicating that person-to-person transmission is not pos-
sible (p < 001). Similarly, 201 (80.40 %) of the people indi-
cated that TB is curable (p < 0.0001) (Table 2).
Further analysis revealed that only a small proportion, 
23.60  % (59/250) of the household contacts received 
information on the TB status of their relative in the 
immediate past 2  years and the need for them to get 
tested. Consequently, only five out of the 250 contacts 
(2.0 %, p = 0.0001) were tested for TB on the basis of a 
relative having TB.
Community based surveillance volunteers and related TB 
case detection factors
A total of 105 community based surveillance volunteers 
(CBSVs) were contacted; their mean age was 39.9  years 
(range 19–65  years; SD 9.9). Most of them (97.1  %, 
102/105) were males, with only 2.9  % (3/105) females. 
Most of the volunteers (97.16 %; 102/105) were resident 
in the rural parts of the district and engaged in farming 
(90/105, 85.71  %). Majority (71.40  %; 75/105), of them 
had basic level education with 6.67  % (7/105) without 
any formal education. Of the 105 CBSV contacted only 
28 (26.67 %) have had structured training in disease sur-
veillance with the majority 77 (73.33 %) yet to receive any 
structured form of training [p = 0.01] (Table 3). Twenty-
eight of the volunteers (26.42  %) were able to mention 
three correct signs/symptoms of TB, 40 (37.74  %) were 
able to mention two correct signs/symptoms while 38 
(35.85 %) could mention only one correct sign/symptom 
of TB.
Only thirty-three (31.43 %) of the volunteers had reg-
isters for recording health events in the community 
Table 1 Characteristics of study participants
Study group No. % p value 95 % CI
Reviewed OPD records
Total OPD attendance 34,844 –
Sampled records 4500 12.91
Complete data 3987 88.6
Incomplete data 513 11.4 p < 0.0001
Male 1441 36.14
Female 2546 63.86 p < 0.0001 1.0–1.5





230 24.68 (230/932) p < 0001
Household contacts
Female 119 47.60
Male 131 52.40 p = 0.2
Resident in rural area 230 91.97
Resident in urban 
area
20 8.03 p = 0.067 1.04–1.11
No formal education 126 50.40







152 60.80 p = 0.014
Table 2 Knowledge on tuberculosis and attitudes of house-
hold members towards TB patients
Variable N = 250,  
No.
% p value 95 % CI
Signs and symptoms
Cough 227 89.70
Chest pain 19 8.06
Do not know 4 2.15 p < 0.001 1.06–1.18
Mode of transmission
Person-to-person 188 79.32 p < 0.001 1.15–1.25
Treatment
Curable 201 80.40 p < 0.0001 1.14–1.24
Informed about TB status of relative
Informed 59 23.60 p = 0.06 1.18–2.0
Tested for TB
Tested 5 2.00
Not tested 245 88.37 p = 0001 1.0–1.2
Cost of TB treatment
Free 107 42.80 p < 0.001 1.5–1.7
Means of accessing health care
Health insurance 189 75.60 p = 0.03 1.15–1.25
Stigma against TB patient
Will eat with a non-relative 
TB patient
70 28.00 p = 0.004 1.23–1.35
Will eat with a relative TB 
patient
175 70.56 p = 0.05 1.67–1.79
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with the majority (68.57 %; 72/105) of them without any 
(p  <  001). Fifteen of those who had registers (45.45  %) 
had some health events recorded in them. Only twenty-
eight of the 105 volunteers (26.67 %) had ever identified 
suspected TB cases in the communities. Thus, a greater 
proportion (77/105, 73.33  %) [p  =  0.001] of the vol-
unteers had never identified any suspected TB case in 
their community. Very few of the CBSV (9.52 % 10/105) 
[p < 0.0001] indicated that they do receive feedback from 
the district health management team (DHMT) on sur-
veillance reports submitted to the district (Table 3).
Health services delivery facilities and related TB case 
detection factors
The study looked at availability of diagnostic centres with 
capacity to carry out sputum smear examination in the 
district as key to improving TB case detection. There 
were 10 health facilities (two hospitals and eight health 
centres) with laboratory services [community-based 
health planning and services units (CHPS) do not pro-
vide laboratory services]. Only two (20.0  %) out of the 
10 facilities with laboratory services were found to be 
carrying out sputum smear examinations. Similarly, only 
nine out of the 22 (40.91  %) key health care providers 
(physicians, physician assistants and technical officers on 
the TB programme) have had some training on TB man-
agement, with the majority 13 (59.1 %) of them without 
TB specific management training. Only two out of the 
10 health facilities (20.0 %; 2/10) undertake the required 
monthly review of outpatient and laboratory registers to 
monitor progress of TB case detection and management 
(Fig. 1). Thus, most of the health facilities in the district 
were not following laid down procedures for effective and 
efficient TB case detection and management.
In the same way, contact tracing was found to be lack-
ing as only four facilities had personnel who carry out 
contact tracing of registered TB patients into their com-
munities. That is as many as 81.81 % (18/22) (p < 0.001) of 
the health facilities were not active in tracing contacts of 
TB patients. It was also realized that, only seven (31.81 %) 
out of the 22 facilities encouraged cured TB patients to 
help in educating and propagating the fact that TB is pre-
ventable and curable. It was however encouraging to note 
that most of the health facilities (81.81 %; 18/22) used the 
services of community health volunteers who help in var-
ious ways including disease surveillance activities. Unfor-
tunately, however, feedback is not always given (77.27 %; 
17/22) (p < 0.001) to these volunteers who help in disease 
surveillance activities in the district (Fig. 1).
Discussion
The current study was conducted in the Nkwanta South 
district of Ghana to identify possible factors contribut-
ing to low TB case detection in the district. The work 
involved the review of out-patients and laboratory 
records for the year 2012, and primary data collection 
from staff of health facilities in the district, household 
contacts of sampled registered TB patients and commu-
nity-based surveillance volunteers. Analysis of the data 
revealed that only 25 % of out-patients who reported per-
sistent cough of 2 weeks and more duration had sputum 
examination done. Twenty-five percent of those tested 
were found to be positive for Mycobacterium tuberculo-
sis infection. Interestingly, 9 % of the positive cases were 
not registered for treatment possibly as a result of lapses 
in the record keeping and reconciliation systems of the 
health facilities. The level of ‘initial defaulters’ however, 
was much lower than that reported from a regional hos-
pital in an earlier study by Afutu et al. [13].
Detection of the infectious stage of tuberculosis in 
patients seeking treatment in our health facilities is an 
essential component of the TB control programme in 
Ghana. Based on the current record review in which 25 % 
of patients tested for TB were found to be positive, there 
is the likelihood that many more of the patients may 
Table 3 Knowledge of  tuberculosis and  activities of  com-
munity based surveillance volunteers
Variable N = 105,  
No.
% p value 95 % CI
Training on TB
Trained 28 26.67 p < 0.01 0.64–0.82
Knowledge on signs and symptoms of TB
Mentioned 3 correct signs 
and symptoms
28 26.42
Mentioned 2 correct signs 
and symptoms
39 37.74
Mentioned 1 correct sign 
and symptom
38 35.85 p = 0.47 1.2–1.9
Evidence of CBSV register
Register available 33 32.04 p < 0.001 0.6–0.8
Recorded cases in CBVS register
Cases recorded 15 35.71
Cases not recorded 18 64.29 p = 0.5 0.5–0.8
Identified possible TB case in past year
Identified possible TB case 28 25.24 p = 0.001 0.7–0.8
Referred suspects to health facility
Referred 27 96.43 p < 0.002 0.2–0.4
Received feedback from DHMT
Feedback received 10 9.52
No feedback received 95 90.48 p < 0.0001 0.9–1.0
Means of accessing health care
Health insurance 74 70.48 p = 0.02 0.2–0.4
Sensitizes community on TB
Gives talk on TB 46 43.8 p = 0.47 0.5–0.6
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have TB. The fact that not all patients who had cough for 
2 weeks and more were tested could contribute to the low 
TB case detection in the district [14] and consequently 
the spread of the infection.
In the new policy and strategy of the National Tuber-
culosis Control Programme [11] of Ghana, health institu-
tions are to carry out active case search by doing contact 
tracing that begins from facility records. This current 
study has revealed that less than one-fifth of household 
contacts were traced and informed of the TB status of 
their relatives leaving a large number uninformed. Some 
studies have shown that 5 % of close household contacts 
of TB patients have active TB infections [15]. This low 
level of contact tracing could also contribute to the low 
case detection rate.
Another factor that could be affecting the TB case 
detection rate in the Nkwanta South district is the lack of 
willingness of the community members to have their TB 
status checked. The fact that as high proportion of those 
who were informed about the TB status of their relatives 
did not avail themselves for testing could mean that they 
did not perceive themselves as high risk group for TB. 
On the other hand, the fear of the unknown could have 
affected their willingness to have themselves availed to be 
tested for TB infection. The fear may include social iso-
lation by self, close relatives or friends who might get to 
know that one is a TB patient. Based on this assumptions 
it is important to build social support to reduce physical 
and social barriers that prevent people in high risk areas 
from knowing their status. Stigma and isolation of TB 
patients are well known social barriers that affect self-
reporting for testing [16].
The availability and distribution of diagnostic 
centres across the district was found to be highly 
inadequate since only 2 out of 10 of the laboratories 
conduct sputum smear examination. Moreover, these 
two diagnostic centres were all located in the district 
capital, Nkwanta, which is far from some communi-
ties. Patients needing laboratory test from other loca-
tions in the district had to travel long distances to the 
district capital for sputum smear test and later come 
back for the results. Travelling long distances from dif-
ficult-to-reach communities for the results could be a 
serious challenge and may lead to primary defaulting 
if they could not come for positive results. In an earlier 
study in the Sisala district of the upper west region of 
Ghana, it was observed that travelling long distances in 
and out of diagnostic centres for sputum smear exam-
ination results by patients resulted in delay in giving 
out laboratory results [17]. The inability of patients 
to return for positive TB test results was found to be 
responsible for high defaulting and low case detection 
in that area.
Conclusion
In conclusion, several factors have been identified as 
possible contributors to the low TB detection rate in the 
district. These include inadequate diagnostic centres and 
low level of active surveillance by health staff. Other pos-
sible factors include, weak record review systems and 
stigma at the community level. We believe that improv-
ing active surveillance by health staff will go a long way to 
improve TB case detection in the district.
Limitations of the study
The main limitation of this study is the retrospective 
nature of some of the events which are subject to recall 
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Fig. 1 Tuberculosis support activities in the Nkwanta south district. The points plotted (end of bars) indicate the level of support activity. The vertical 
lines show the corresponding 95 % confidence intervals
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In spite of this limitation, this study gives us a good idea 
of possible factors contributing to low TB case detection 
in the Nkwanta district of Ghana.
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